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In addition, this sprayer was equipped with MaxCharge TM technology 144 (Electrostatic Spray Systems, St. Watkinsville, GA, USA) to induce the electric charge 145 in the atomized droplets. During treatment, the compressed airflow generated by the 146 turbine and the liquid from the tank were separately piped into each diffuser. Air and 147 liquid converged in a turbulent process (Law, 1987) , forming sprayed droplets smaller 148 than those in a conventional sprayer. These particles were then passed through the 149 charged electrode and applied to the vineyard through the airflow. 150 Coaxial cylinders were used to induce charge into the droplets. The liquid passed 151 through an internal cylinder without interruption, while the external cylinder consisted 152 of an annular brass electrode generating electric field gradients that transmitted free 153 electrons (Law, 1978; Mamidi et al., 2013) . The charged fields ranged from 1000-2000 154 V m -1 with an applied voltage of 1 kV. The capability of the droplets to acquire 155 electrostatic charge per unit mass (CMR) had an approximate average value of 10 mC 156 kg -1 .
hole diameter was considered to be 6 mm. The sprayer was always operated at the manufacturer-recommended 480 r min -1 PTO speed. The electrostatic system was 200 disconnected during this test. These air characterizations were based on similar work for 201 air-assisted sprayers adapted to vineyards (Gil et al., 2015; Badules et al., 2018) . The field assays were conducted in accordance with best management practices 236 recommended for safe spray application (TOPPS-Prowadis, 2014), such as a wind where d is the actual deposit (µg cm -2 ), T cl is the tracer concentration in the washing 284 solution of the sample (mg L -1 ), w is the deionized water volume (mL), and S a is the 285 sample surface area (cm 2 ).
286
Since the tracer concentration in the tank could change between treatments, the 287 normalized deposition was calculated following the methodology for vineyards 288 previously proposed by Gil (2001) where d n is the normalized deposit (µg cm -2 leaf/µg cm -2 ground), d is the actual deposit 291 (µg cm -2 ), V is the volume rate application (L ha -1 ), T cs is the tracer concentration in the 292 tank for each treatment (mg L -1 ) and 10 5 is a conversion factor. This normalized deposit 293 method has been successfully used to compare different technologies and/or field The proportion of spray retained on the leaves D l (%) was calculated following Regarding the distribution of flow rate over the entire spray leg (Fig. 5) , the 337 smallest differences between the restrictors occurred in the nozzle closest to the ground 338 (diffuser 1). Overall, AMT-1.5 had a greater flow rate. For both restrictors, the flow 339 rates were higher in the left-hand downpipes, while diffuser 1 always had lower values 340 than diffuser 7. A more uniform distribution of liquid flow rate was obtained with 341 AMT-1.0 than AMT-1.5 ( Table 2 ). The former required a higher pump pressure but the 342 flow rate was adjusted more and the variation coefficients were lower. Given these 343 results, AMT-1.0 was chosen for subsequent field tests. The average air velocities near the air outlets (Table 3) 
